Mild hypothermic preservation for transport purposes of the AMC bioartificial liver charged with porcine hepatocytes.
Preservation conditions play a crucial role during transport of a bioartificial liver (BAL) from the laboratory to the hospital. We assessed the possibility to preserve the AMC-BAL loaded with freshly isolated porcine hepatocytes at mild hypothermic temperatures. Two laboratory-scale AMC-bioreactors were loaded with 1 billion freshly isolated porcine hepatocytes per experiment (n=6). Bioreactors in the control group were kept for three days at 37 degrees C. Bioreactors in the transport group were kept at 37 degrees C during day 1, at 15 degrees C during day 2, and again at 37 degrees C during day 3. In addition, long-term mild hypothermic preservation periods of 45 and 110 hr at 15 degrees C and 26 degrees C, respectively, were assessed. The effect of mild hypothermic preservation on hepatocytes inside the bioreactors was tested by determination of cell damage parameters, as well as metabolic and hepatocyte-specific functions. A 24-hour period of mild hypothermic preservation did not reduce any hepatocyte-specific function. LDH release was significantly higher only at day 2. Albumin production at day 2 and lidocaine elimination at day 3 were significantly higher with glucose consumption and lactate production being significantly lower at both test days. Long-term mild hypothermic preservation had a drastic negative effect on cellular viability and hepatocyte-specific function. Mild hypothermic preservation at temperatures as low as 15 degrees C and for a duration of 24 hr is a feasible method to preserve BAL systems loaded with freshly isolated porcine liver cells and will simplify the logistics of BAL transport from the laboratory to the hospital.